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ABSTRACT: 

The invention relates to a glass container scratch covering agent and to a process for producina 

SLS5ThS°r T SCratCh , C ° Verin9 a9ent - C ™P™»9 » a main component a product 
obtained by reacting ,n a solvent a colloidal silica with a silicon compound expressed by the 
following formula where x is 0 or 1 ; R is an alkyl group, a vinyl group, a phenylToTp an 
aminoalkyl group, an acryloxyalkyl group, a methacryloxyalky, g?oup gfycidZS group 

'rT^T^T^^ 9r ° UP; R ^ * 2 ^ ™» ° r M*S£ K and 



® 



® 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 401 736 

A1 



EUROPEAN PATENT APPLICATION 

© Application number: 90110597.3 © , nt CL s : C0 3C 17/30 

® Date of filing: 05.06.90 



© Priority: 06.06.89 JP 142256/89 

© Date of publication of application: 
12.12.90 Bulletin 90/50 

© Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IT U LU NL SE 



© Applicant: NIPPON UNICAR COMPANY 
LIMITED 

Asahi-Tokai Building 6-1 Ohtemachi 
2-Chome 

Chiyoda-ku Tokyo 100(JP) 

@ Inventor; Tsubaki, Suguru 
2-7-802 Wakabadai, Ashai-Ku 
Yokohama-Shi, Kanagawa-Ken(JP) 
Inventor: Noda, Isao 
2-9-11 Sakuragaoka 
Yokoshu-Shi, Kanagawa-Ken(JP) 
Inventor: Yonaiyama, Futoshi 
2-21-2, Uragaoka 

Yokosuka-Shi, Kanagawa-Ken(JP) 
Inventor: Katoh, Yoshlaki 
1-104, Fujidanamachi, Nishi-Ku 
Yokohama-Shi, Kanagawa-Ken(jP) 

© Representative: Behrens, Dieter, Dr.-lng. et al 
Wuesthoff & Wuesthoff Patent- und 
Rechtsanwalte Schweigerstrasse 2 
D-8000 Munchen 90(DE) 



© A glass container scratch covering agent 



© The invention relates to a glass container scratch 

container scratch covering agent, comprising as a mai „ „ w 

colloidal silica with a silicon compound expressed by the following formula 
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CO 
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R'x 



R-SifOR"} 



3-x 



TZ VllZ 1: T ^ 9r0UP ' 3 Viny ' 9r0Up> 3 phenyl 9 rou P' an aminoa| ky' group, an acryloxyalkyl 

R is an alkyl group or a phenyl group; and R is a lower alkyl group. 9 P ' 
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A GLASS CONTAINER SCRATCH COVERING AGENT 



BACKGROUND OF THE INVENTION 



s Reld of Industrial Uses 

This invention relates to a glass container scratch covering agent, and a process for producing the 



same. 
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More specifically this invention relates to a glass container scratch covering agent, and a process for 
producing the same which covers scratches of glass containers, such as beer bottles, beverage bottles 
milk bottles, and others, and protect the glass containers from scratches, and the covering film of which 
does not break in the presence of water on surfaces of the glass containers and can be removed easily in 
the step of cleaning the containers. 



Prior Art 



In Japan, beer, beverages, fruit juice, milk. etc. are distributed to consumers partially in one-wav 
containers, such as metal can. tetra packs, barrels, or others. But they are distributed mostfy in glass 
20 conteners. wh,ch are recovered from the consumers for reuses. In their bottling step and/or during their 
distribution, they collide with, or rub one another or other objects unpreferably to be scratched on the 
surfaces with results that their appearances are greatly impaired, and the commodity values of their 
contents lower. 

A countermeasure to this problem is coated bottles having water-resistant permanent coating films 
25 formed thereon. But the coating films get scratches during repeated uses of the bottles. This has not been a 
sufficient countermeasure. 

For this reason, it has been prevalently accepted as more secured and economical to treat the 
scratches on the glass containers with covering agents each time when they are recovered for reuses It is 
necessary for such scratch corvering agents for such glass containers which have been recovered for 
30 reuses to have the following requirements. 

a. The agent can cover the scratches on a glass container recovered for reuses to a degree that the 
exterior of the treated glass container appears as fresh as that of its fresh one. 

b. The resultant covering film is as transparent as the glass bottle per se. 

c. The resultant film is water-resistant so that the film is not softeVied or washed away by water 
35 because the glass container is rained during the distribution, cooled in water, or is bedewed on the exterior 

in refrigerators or storages. 

d. The components of the resultant film, when the glass container is cooled in water, do not melt into 
the water, suspended in Ihe water lest the appearance and clean impression should be impaired or the 
water should become odorous. 

io e. The resultant film, during the distribution, is not tacky or slippery, and is not liable to collect dust 

f. The glass container recovered is rinsed with an alkaline solution, and upon rinsing, the resultant 
film peels off the glass container easily and perfectly. 

g. The covering agent generates no volatile components harmful to the human body in the step of 
applying the covering agent to a recovered glass container. 

45 h.The convering agent can be applied to a glass container at the room temperature (for the purpose 

of preventing the deterioration of the contents, safety and low treating costs), 
i. The covering agent has high scratch resistance. 
In order to meet the above-described requirements, a number of proposals have been made. Those 
proposals are classified into the surfactant group, paraffin group, organic high polymer group, silicone 
so compound group, etc. » k. ™» 

But the surfactant group has problems with water-resistance (Requirement (c)). surface tackiness 
(Requirement (e). etc. The paraffin group has problems with water-resistance (Requirement (c)). suspended 
components (Requirement (d)). etc. The organic high polymer group has problems with high-temperature 
coating (Requirement (h). use of solvents (Requirement (g)). etc. Problems common with these groups are 
involved in the scratch covering (Requirement (a), the transparency (Requirement (b). the peeling with 
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alkaline solutions (Requirement (f)), etc. 

In the silicone group, there have been made a number of proposals. But they do not meet all the 
Requirements (a) to (i). 

1K nI 0 B?o™f Xample , S ' ?* SiliC0 " e 9r ° up includes silicone oils ( Ja f>anese Patent Laid-Open Publication No 
150416^1979) as polysHoxane group, emulsions of mixtures of dimethyl oils and amino oils (Japanese 

ZEiEZPZ » > f° n "\ 179053/,982 >- amino * Japanese Patent Laid-Open PubMcation No. 
111263/1982). etc. But adversely they have problems with the peeling with alkaline solutions (Requirement 
(f)). the low cuing speed (Requirement (h)). the suspended components (Requirement (d)). etc On the 
other hand, there have been proposed a condensate of phenylsilane and methylsilane using various 
organofunctinal s.lane condensates (Japanese Patent Laid-Open Publication No. 56040/1981) alkoxy group 
content silanes (Japanese Patent Laid-Open Publicaton No. 121138/1984). ethenoid acylaminosHanes 
Japanese Patent Laid-Open Publicaton No. 151254/1985). condensates of aminosilanes and epoxysilanes 
Japanese Patent Laid-Open Publication No. 6152/1986). condensates of alkyl or alkenylsilanes and silicates 
Japanese Patent Laid-Open Publicaton No. 27354/1987). and others. They exhibit some improvement in 
me scrach covenng. transparency, etc. compared with the polysiloxanes. but the improvement is insuffi- 
cieni. 
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OBJECTIVES 



An object of this invention is to provide, in view of these problems, a glass container scratch covering 
agent wh,ch can well cover scratches, has transparency equal to glass and water-resistance, does not 
pollute water. is not tacky, collect no dust, is easily peelable with respect to alkaline solutions, contains no 
harmful components, can be applied at the room temperature, cannot be scratched, is inexpensive etc 

More specrfically. this invention provides a glss container scratch covering agent which can 'solve the 
problems which have not been solved by the prior art. especially the scratch covering, scratch prevention 



SUMMARY 



The scratch covenng agent according to this invention, which uses reaction compounds between the 
colloidal silica, and silicon compounds with alkoxy groups directly bonded with silicon atoms, can provide 
glass container scratch covering agent which has advantageous effects of good scratch covering, transpar- 
ency as h.gh as glass, water resistance, that its components do not pollute water, untackiness. no content of 
harmful components, film formability at the room temperature, scratch resistance, inexpensiveness safe 
working environments, etc. 

This is restricted by no specific theory, but the covering agent according to this inventin uses colloidal 
silica which has never been conventionally proposed to be used as a component of scratch covering 
agents. The main component of the colloidal silica is very similar to glass, and the component has particle 
sizes of 5 mu -300 mu. The reaction product between the colloidal silica a nd the silicon compound can 
provide a covenng film having a tickness sufficient to cover the concavities and convex ties of a qalss 
45 scratch, to prevent irregular reflection a nd doubel refraction to consequently provide superior scratch 
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DETAILED DESCRIPTION 
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The mventors studied causes for the problems of the agent for covering the scratches of the glass 
contamers to be reused and found that the scratch covering has a relatioship with a thickness of the coating 
film. That .s t m.croscopic observation of a scratch in the surface of a glass container shows that convenes 
and concavities of some microns to 100 microns are formed in the surface. When a thinner covering film 
than depths of crests and troughs of the convexties and concavities is applied, lights are irregularly 
reflected, and consequently white scratches are still noticed. Thus, the prior art silicone scratch coverinq 
agents do not form thick films enough to solve the problems. 
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In taking .nto consideration that a materia) whose index of refraction is nearer to that of glass is more 
capable of preventing the irregular reflection and double refraction of lights, the inventors have selected 
such materials out of various materials to make experiments and select the effective one this invention is 
based on. 

s That is, the glass container scratch covering agent according to this invention contains colloidal silica as 
a component of a covering agent of the scratches in the glass containers to be reused, which (colloidal 
silica) has never been used as a major component of the agents. 

That is. this invention relates to a glass container scratch covering agent comprising as a main 
component a product generated by reacting in a solvent a colloidal silica with a silicon compound 

io expressed by the following formula 

R'x 

fs R-Si(OR") 3 _ x 



(where x is 0 or 1; R is an alkyl group, a vinyl group, a phenyl group, an aminoalkyl group, an acryloxyalkyi 
group, a methacryloxyalkyl group, glycidoxyalkyl group, polyoxyalkylene or a polyoxyalkylene alkyl group- 
ie R is an alkyl group or a phenyl group; and R is a lower alkyl group); a process for producing the glass 
contaner scratch covering agent according to claim comprising reacting a colloidal silica in a solvent with a 
silicon compound expressed by the following formula 



R'x 
I 



R-Si(OR') 3 _ x 



30 (where x 's 0 or 1; R ,s an alkyl group, a vinyl group, a phenyl group, an aminoalkyl group, an acryloxyalkyi 
group, a methacryloxyalkyl group, glycidoxyalkyl group, polyoxyalkylene or a polyoxyalkylene alkyl group- 
,s "V** 9ro "P or a P nenvl 9roup: and R is a lower alkyl group), and then removing the R" OH 
generated under reduced pressure; a glass container scratch covering agent according to claim 1. wherein 
polydiorganosiloxane-polyoxyalkylene copolymer is added; a glass container scratch covering agent accord- 
3S ing to claim 1. wherein an emulsion of polydiorganosiloxane is added; a glass container scratch covering 
method comprising applying the glass container scratch covering agent according to claim 1. the qlasi 
container scratch covering agent prepared by the process according to claim Z. the glass container scratch 
covering agent according to claim 3. or the glass container scratch covering agent according to claim 4 and 
ctaim"! C0Ve " n9 filmS: 3 9 ' aSS C0 " tainer having ** covered by the method according to 

The colloidal silica used in this invention is silicon dioxide or colloids of its hydrates prepared bv 
reacting silicates with a dilute hydrochloric acid and dialyzing the same. The colloidal silica typically 
compnses 20 - 40 % of silicic anhydride and less than 0.3 - 0.4 % of soda as sodium oxide, and has pH 
9.5 - 10.5. a viscosity equal to or less than 30cp and a specific gravity of 1.10 - 1 40 at 20 ' C and 
^ appears transparent opaque, or comprises 20 - 40 % of silicic anhydride and less than 0.05 % of sodium 
oxide, and has a pH 2 - 4. a viscosity of 5 cp at 25 * C and a specific gravity of 1.10 - 1 20 at 20* C and 
appears transparent opaque. 

The particles of the colloids has -SiOH groups and -OH" ions, which form with the alkaline ions an 
electric double layer, and are stabilized by the repulsion therebetween. 

so 111 ^ l l dal Si,icas are usually marketed ^ aqueous dispersants. e.g.. SNOW TEX (Nissan Kagaku) 
LUDOX (DuPont). NALKOAG (National Aluminate). CITRON (Monsant Chemical), etc. 
The silicon compound used in this inventiona is expressed by the following formula 



55 



R 'x 

R-Si(0R") 3x 
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(where x is 0 or 1; R is an alkyl group, a vinyl group, a phenyl group, an aminoalkyi group, an acryloxyalkv 

group, a methacryloxyaJkyl group or a glycidoxyalkyi group; R is an alkyl group or a phenyl group; and R 

is a lower alkoxy(methyl group, ethyl group, or propyl group)). The silicon compound is exemplified by 

ethyl tnmethoxysilane, y 
5 ethyl triethoxysilane, 

ethyl tripropoxysilane, 

ethyl tributoxysilane, 

dimethyl dimethoxysilane, 

dimethyl diethoxysilane, 
io dimethyl dipropoxysilane, 

dimethyl dibutoxy, 

ehtyl ethyldimethoxysilane, 

methyl ethyldipropoxysilane. 

methyl trimethoxysilane, 
is methyl triethoxysilane, 

methyl tripropoxysilane. 

methyl tributoxysilane, 

vivyl trimethoxysilane, 

vinyl triethoxysilane, 
20 vinyl tris(jS-methoxyethoxy)silane. 

r-methacryloxy propyl trimethoxysilane, 

0-(3,4 epoxycyclohexyOethyftrimethoxysilane. 
•y-glycydoxy propyl trimethoxysilane, 
7-glycydoxy propyl methyldiethoxylsilane. 
25 N-^(aminoethyl)y-aminopropyl triethoxysilane. 
N-^(aminoethyl)7-aminopropyl triethoxylsilane, 
phenyltrimethoxysilane, 
Y-aminopropyl triethoxysilane, 
r-aminopropyl methyldiethoxysilane, 
30 Y-aminopropyl ethyldiethoxysilane. 
Y-aminopropyl ethyldimethoxysilane, 
Y-aminopropyl phenyldiethoxysilane. 
2-amino-l -methy (ethyl triethoxysilane, 
N-methyl-7-aminopropyl triethoxysilane. 
35 N-phenyl-y-aminopropyl triethoxysilane, 

N-butyl-7-aminopropyl methyldiethoxysilane, 
N-0-(aminoethyl)-Y-aminopropyl trimethoxysilane, 

N-^-(aminoethyl)-N-^-(aminoethyl)^aminopropyhtrimemoxysiIane, 

methyl triisopropoxysilane. 
40 ethyl triisobutoxysilane, 

ethyl triisopropoxysilane, 

ehtyl trilsobutoxysilane, 

dimethyl diisopropoxysilane, 

dimethyl diisobutoxysilane, 
45 methyl ethylisopropoxysilane, 

methyl ethylisobutoxysilane, 
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CH 3 CH 2 (CH 2 CH 2°^2 Si(OCH 3 > 3 . 
H 3 CO(C 3 H 6 Ot TT -3Si(OCH 3 ) 3 . 



0 
II 



c H3 CO(CH 2 ai 2 0 *e OCT 2 CH 2 CH 2- S1 < OCH 3)3. 



CH 3 0 



"» i |i 

CH 2 =C - C-(CH 2 CH 2 (H r2 CH 2 CH 2 CH 2 -Si(OCH 3 ) 3 , 

OH 

HO(CH 2 CH 2 CH TT2 CH 2 CHCH 2 OCH 2 CH 2 CH 2 -Si(OCH 2 CH 2 OCH 3 , 3 , 
CH 3 (WH 2 CH 2 0^ <CH 2 CHO^CH 2 CH 2 CH 2 -Si (OCH, , , . 

CH. 

20 3 

HSCH 2 CH 2 Si{OCH 2 CH3)3; 
HSCH2CH 2 Si)OCH 2 CH3)3. 
CH 3 O^C 2 H*O^Si(OCH 3 ) 3 . 
25 CHaO^CsHeO)^- Si(OCH 3 ) 3 , 

CHaO^Ca^O)^ CH 2 CH 2 -Si(OCH 3 ) 3 . 
CHaO^CsHsO^C^C^CHz-SifOCHsJa. etc. 

30 tetJlLS ? tW ? . inVenti0n m3y COntain teframe *oxysilane. tetraethoxysilane, tetrabutoxysilane 
30 ^sopropylxysHane. tetrajsotoxysilane. etc. expressed by the formula SiW'J or ethylorthosSe and 

are water ehanol, acetone..sopropylalcohol. ethyleneglycol monobutylether, eth/lenealvcol om 
pyleneglycol. ethylglycols. butylg.ycols. etc. .n view of economy and safety^ater is prefeSe ' 

^enThe^ a roftf«T 0ll0idal *" T ** Si "' C ° n C ° mpOUnd (siliCic ■*»** content) is 1:50 1:0.2. 
When the ratio of the s.l.con compound to 1 (one) of the colloidal silica is equal to or higher than 50 the 
scratch covenng is insufficient When the ratio is equal to or lower than 0* the length S ^esuitTn" 

resultant film tend to be to scratched and has no transparency ""preieraDiy tne 

nenU S y^rh i r POnent / SO S * "* "P 8 *^ Specified ' but »• effective compo- 

nent .s 50 /. or h,gher. unpreferably the resultant film does not have an even thickness When the effects 

-h« T ^ 'T 6 " 6 001,011,31 SHiCa 30(1 ** 5i,icon ^P 0 "™ 1 C0 ^P'etes in 1 - 36 hours in the 
afthTSh* 50 ^ "V 3 temPeratUre of 0 - 80 'C- The resultant reaction mixture LTfe is used 
as the scratch covenng agent, or all or a part of the resultant reaction mixture is used with all or pa^s ^ the 

lie TEZ n ? C Tf° ^ ° r ^ KM ^ iS Used ^ water °' *« solventeadS to 
The addition of polyd.organosHoxane-polyoxyalkylene copolymer to the covering agent of this inverrt ion 
improves the gloss of the resultant covering film and hinders the dust in the air from atta^ng the eto and 

ttizzr pee,in9 off - **** containers — - — - « «^?ss 
s; 9 9 5- r;! 1968 ' ^r 1970 - 14144/19?2 - 1176 ° /1974 - ^*?^?5^2 

28199/1978. and Japanese Patent Laid-Open P ublication Nos. 12746/1972 32096/1972 10300°iQ74 

« z?'i™ i 5 ; 0 rs 5 ? 7 r^f 57/i977 - etc - «** - •»-— * ^ t 

SR 2 rnS o "^S 00, L ' 7802 ' L " 72 °- L " 7 ° 01 - L " 7002 - L- 7006 - L" 7604 - L-S310 by Nippon Unicar and 
SR CONK by Sginetsu Kagaku. XF-3913 and YF-3842 by Toshiba Silicone, etc. 

The add-on of an emulsion of polyorganosiloxane to the covering agent of this invention aives 
lubncaton to the resultant covering film, prevents the resultant covering fi.mfrom being 7mcZ?Z 
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improves the levelling. 

^eT^ ^ *• — «*— ^en reacted in 

initially used as a solvent Snoved 1 ^/"T" " duH,d preSSUre ' or the 
people are in the wor.T 9 ZZ^T^^T^ ™ ? "T^ 4 Thfe " 1,608086 whe " 
methanol, ethanol. butanol or the S are SZL. toT* 1? ' nVen1,0n * appBed t0 9,ass ^W 85 - 
work. In the case where ^Z^a^l^T^- ^ * * imp0SSib,e t0 do the ^'"9 
necessary to remove ^sSST^ZZ^T^t "* "° ° Perat ° rS ,n the workin 9 site - » * «* 



EXAMPLES 



DEFINITION SECTION 



"1 SNOWTEX S made by Nissan Kagaku 
Silicic anhydride content: 30 - 31 % 
Hydrogen ion concentration: 9.0 - 10.5 
Particle diameter: 7 - 9 mu 
35 *2 SNOWTEX 0 made by Nissan Kagaku 

Silicic anhydride content; 20 - 21 % 
Hydrogen ion concentration: 2 - 4 
Particle diameter: 10 - 20 ma 

-3 SNOWTEXOL made by Nissan Kagaku 
40 Silictc anhydride content: 20 - 21 % 
Hydrogen ion concentration: 2-4 
Particle diameter: 40 - 50 mu 

*4: Methyltrietoxysilane. A-162 made by Nippon Unicar 
*5: Phenyltriethoxysilane, A-153 made by Nippon Unicar 
45 J D'methyldiethoxysilane. a test product by Nippon Unicar 

V: Vinyltnethoxysilane, A-153 made by Nippon Unicar 
J T-aminopropyltrimethoxysilane, A-1100 made by Nippon Unicar 
"9: 7-methacryloxypropylsilane, A-174 made by Nippon Unicar 
10: irglycidoxypropylsilane, A-187 made by Nippon Unicar 
so 11: CH 3 (C 3 H60)5Si(OH3)3, a test product by Nippon Unicar 

*1fr a t6St Pr0duct b * Ni P^ u nicar 

13. Tnmethylethoxys.lane, a test product by Nippon Unicar 

14: Water 
'15: Ethanol 
55 *16: Acetone 

M7: Ethyleneglycol monobutylether 

scraS e e S ,0,, ° VWng ™* " WWChtod 0 " the fi '™ - '—red rinsed beer bottles with 
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*18 Curability: 

Apprciated by touch after cured for 1 day at the room temperature. 

@ ... Completely cured. 

O ... A little cured and not perfect, but usable. 

x ... Insufficiently cured. 

*19 Scratch covering: 
Visually appreciated after cured for 1 day at the room temperature 
(S> ••• Invisibly while scratches were perfectly covered 

*e y Z e u S taheS ^ CWered ' ** *" ^ Wy * *" ««« *- — a little insufficient But 
x ... While scratches were partially left, and unusable. 
*20 Water resistance: 

® - Scratch covering remaining good, and no oil observed 

U - Scratch covering remaining good, but the transparency lowered 

x ... Covered white scratches appeared, or oil observed 

"21 Peeiability: 
After rinsed, visually appreciated 

® :™ So r S T Mil,ly pe * d off the *»* - 

x ... Partial residue. 
"22 Appearance: 

After cured for 3 days at the room temperature, visually appreciated 
@ - The apphed films had smooth and flat surfaces and transparency 
u ... The smooth and flatness a little degraded but usable 

x ' ^TSS fi,ms has 3 me de9raded smooth and f,atness and were a «« te "W- 

O ... A little less slippery but sufficiently usable, 
x ... The surfaces of the applied films were tacky. 

Example 1 



P - oT^;^ * Kagafcu, 50 we ig h, 

« weight parts of ethanol was placed in a glJ^^Tllrlti^ ? d,St " ,ed and 35 
dropping funnel, etc. and was caused to reflux , ?! condenser - a thermometer, a 

removed under r^uc ed pressure, and a c££ ?, agent w^eT ^ ^ - — - 

^T^STT^^r 9 T f S ^ ^ ^ — *■ «-* — 
<s confirmed. 6 apprec,ated - Th * good effects as shown in Table 1 were 



Examples 2 - 15 

50 



The good effects as shown in Table 1 were appreciated. 



55 Example 16 
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(CH 3 ) 3 SiO(CH 3 SiO, 8[ (CH 3 , 2 SiO] 75 Si(CH 3 ) 3 
W°W20< OC 3 H 6>16 OCH 3 

were sufficiently agitated and applied to beer bottles. 

r™,2T K, , WHh *" appreciation of ^P'e 3. the flat smoothness was improved, the appearance was 
beautrful, the gloss was improved, and dust did not tend to stick to the surfaces aPPearance was 

Example 17 

One hundred (100) weight parts of the reaction product generated by the process of Example 1 and 5 
parts of an aqueous emulsion of dimethylpolysiloxane (prepared by soh/ina 2 dJT nV 1m „ 
ty.enenonylphenyte.her. NP-10 (made by Nikkoh Chem^lsThomog^noIs.rri'oo p^of IS i r 
and ag.tat.ng the resultant solution by a mixer while adding 20 parts of dimethyl^ Sane £££ ^ 
sufficiently m.xed. and the result was applied to vinyl bottles and appreciated V P °' yS,,0Xane * ereto > were 

Compared with the appreciation of Example 1. the smoothness of the applied film was imorov^ 
occurrences of scratches were decreased. rt ,he level.ing of the surface o, the^lSd 1 Z ZZZt 



Control 1 



Same e * periment 33 in E^mpte 1 was conducted. Since trimethylethoxysilane was used as the 
silicon compound, unpractically the film forming was poor. 



Controls 2 and 3 



Experiments were conducted by the same process as in the examples. But since no colloidan silica w a . 
used, unpractically the scratch covering, appearance, touch, etc were insufficient. 
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Claims 



»Ji' A - 9l3SS " 3ntainer scratch ^^"Q a 9ent comprising as a main component a product generated bv 
reactmg ,n a solvent a colloida. silica with a silicon compound expressed by £ followi^ forll * 



so R'X 

I 

R-Si(0R") 



3-x 



™ 8 1 iS °«,° r 1: , R iS T alky ' 9r0Up • 3 Vinyl group ' a phenvl 9 ro "P- ^ aminoalkyl group, an acryloxyalkyl 
rTsIT^ Valky " 9 T P - 9 rou P- Polyoxya.ky.ene or a po.yoxya.ky.ene al^Z 

R is an alkyl group or a phenyl group; and R is a lower alkyl group) 

2. A process for producing the glass contaner scratch covering agent according to claim i. comprising 
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reacting a colloidal silica in a solvent with a silicon compound expressed by the following formula 



R'x 

I 

R-Si(OR" ) 



3-x 



oToT I SI" 1: , R iS 9r ° UP ' 3 9r0Up ' 3 Phenyl 9 rou P' 30 aminoalk y | Sroup. an acryloxyalkyl 

10 ? P ' rn 1 ^ acr y ,ox y alk y | 9roup. glycidoxyalkyl group, polyoxyalkylene or a polyoxyal^lene Z^oud 

^asiyss sroup: - r *■ • ^ ** ^ - ~^rra 

P-^^^ESL""** ^ aCCWdin9 t0 ~" PO^organosHoxane- 
" g-ni^SS" " a-Ch C0Veri " 9 a9ent aCC ° rdin9 t0 daim 1 ' ^ " emu,si °" of 

aoent ££!IZT£ TT C ° mpriSin9 " PP,yino 9 ' aSS ""^ covering 

t7SimT ftent It ♦ • 9tesS , COntainer «** ^"9 »9ent prepared by the process according 
to cla m 2. the glass contamer scratch covering agent according to claim 3, or the alass container ^ra ^h 
20 covenng agent according to claim 4 and forming covering films. 9 " C ™ teh 

6. A glass container having the scratches covered by the method according to claim 5. 
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